Introduction
This paper uses a latent variable framework to unite the recent treatment e ect literature with the classical selection bias literature.
We obtain simple closed-form expressions for four treatment parameters of interest: the Average Treatment E ect (ATE), the e ect of Treatment on the Treated (TT), the Local Average Treatment E ect (LATE) (Imbens and Angrist 1994) , and the Marginal Treatment E ect (MTE) (Björklund and Mo tt 1987; Heckman 1997; Heckman and Vytlacil 1999, 2000a-b) for the "textbook" Gaussian selection model. Discuss how one might approach estimation of the distributions associated with these parameters of interest.
Treatment Parameters in a Canonical Model
Consider a model of potential outcomes:
Each agent is observed in only one state, so that either 1 or 0 is observed.
The pair ( 1 0 ) is never observed for any given person.
Gain is denoted by 
( ) indicates whether or not the individual would have received treatment had her value of been externally set to , holding her unobserved constant.
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Varying , we can manipulate an individual's probability of receiving treatment without a ecting the potential outcomes.
Assume ( 1 0 ) independent of and .
denotes observed earnings. (1985) has classified models of this type as generalized tobit models, and refers to the model in (1) as the Type 5 tobit model.
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Estimating the return to a college education.
represents log earnings, 0 denotes the log earnings of college graduates and 1 denotes the log earnings of those not selecting into higher education.
The latent index maps people into either the "college" (or treated) state and the "no-college" (or untreated) state.
Expected college log wage premium for given characteristics ,
Other applications which fit directly into this model include Lee (1978) and Willis and Rosen (1979) .
Examine four treatment parameters: Average Treatment E ect (ATE), the e ect of Treatment on the Treated (TT), the Local Average Treatment E ect (LATE), and the Marginal Treatment E ect (MTE).
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Average Treatment E ect (ATE): expected gain from participating in the program for a randomly chosen individual. 1 0 : gain from program participation, where is sample size.
Treatment on the Treated (TT):
We can obtain an unconditional estimate by integrating.
= 1, TT can be approximated as follows:
Local Average Treatment E ect (LATE) of Imbens and Angrist (1994) LATE is defined as the expected outcome gain for those induced to receive treatment through a change in the instrument from = to = are identical except for their coordinate. We could equivalently define the treatment parameters in terms of the propensity score,
denotes the cdf of the random variable .
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The LATE parameter:
Two ways to define the unconditional version of LATE. First, consider 14 Second definition of the unconditional version of LATE,
1997; Heckman and Smith 1998; Heckman and Vytlacil 1999, 2000a-b) ,
where third equality follows ( 1 0 ) independent of .
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At low values of average the outcome gain for those with unobservables making them least likely to participate, while evaluation of the MTE parameter at high values of is the gain for those individuals with unobservables which make them most likely to participate. is independent of , the MTE parameter unconditional on observed covariates can be written as
MTE parameter can also be expressed as the limit form of the LATE parameter,
MTE parameter measures average gain in outcomes for those individuals who are just indi erent to treatment when the index is fixed at the value . 
The Marginal Treatment E ect
The last line in this derivation follows from L'Hôpital's rule. 
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Original model in (1) is equivalent to the transformed model:
is trivariate normal. Obtain the following selectioncorrected conditional mean functions:
Less straightforward generalization can be achieved by following Lee (1982 Lee ( , 1983 in (14) ( 1 | ( ) = 1 = = ) = 0 1
Obtainˆ from a probit model on the decision to take the treatment.
2. Compute the appropriate selection correction terms evaluated atˆ , 
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Distributions of Treatment on the Treated and Marginal Treatment E®ects Using Normal and t 2 Models. Generated t 4 Data. 1,000 Replications with N = 2,500. 
